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I. FPURPOR R

The purpase of the fosting was to determine bhe effcgta of damaged or
migsing brush contact briatles on the performance of brush contaet
connoctors.

II,. CONCLUSIONS

The initial mating force for the connector pair containing the
intentivnally damaged bridtles was 37 pounds, or averaged 3.9
aunces fcantack pair, The high forces were anticipated bercause of
the opoosition that the bent bristles would crcate during wire bundle
enFagetne bk, The imjtial bigh force was alapo doe, in part, to the
aligntment method of rigidly mounted connectoars, TUnmating and
mating forces are normally measurerd on mated connectoars that
hawve Besn Fixgared in a fully mated conditiamn,

Fedecing the nuomber of briatles in motherboard contacts inereaned
the contagt resistance in a linear relationship having a slope of
approximatety ,b% millichmez per strand,

Deliberately bepding or damaging ene bristle in elther motherboard
ot daupghtcrbozrd contacts produced 2 minimal change it contact
reskstance.

Contact resgistance measuraments were higheat after the initial
mating cyele.  Afker 250 cyeles, the values were reduced and
remained stable throughouk the balanee of the W00 cyelea of
durability.

&iter the [irat matlog-untoating cycle, some skiving of the plaatic
tm the motherbpard contdct cawvitles was obagerved,

Visual exacminabion throughout the btest sequence evidenoed zome
deflection of the deliberately bent bristles.

The latter twoe conditionys recpained relatively onchanged throughout
the 1000 durability cyclea, ©Owverall, the connectora maintained a
gool wigual appearance during the entire test segquence.
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BFCOCMMENDATIONS

It iz recammended tonc the mating and anmating forces be econaidered
with regard to the Fact that reo thirda of the contact miatheg pakrs
weare physically rasdified, I sheuld alse be noted that the mating and
unmating force measureaments wers et perfortmed {rom the gocmally
mated condition which establishes initial alignment, Doth mating
conpeeteor halves were rFigidly mounted whiech would oppose the natural
alignment of the connectors,

ACTION TAW EX

™ one
DETATILED BEPORT

A, Baraple Preoparation

The fellowing components were auwbhmitted for assembly and
evaluation:

& pos 1G-302542-150 Metherboard {MB} Connector Mepldings
2 wes 10-502562-150 Daughterboard (DB} Connector Mepldings
300 pea (0=302402-31 Bale Brush Wire Conkacka (3B
150 peos L0-502400=12] Female Brush Wire Contacta {[B)
I-EIII pea 10-502400-2¢2]1 Female Brozh Wire O ontacta [DR)

Prior to the inatallation of the contacts into their respective
conbector meldlors, the contacts were modified as ahown i
Takle 1. To obtain & bor 5 wires, one orF fwo Lei{stles weTe
bBeat out Irerm Ehe bundle at the helder aurface and flexed

baczk and forth through an approximate are of 907 until the
strapd (racturcd and broke aff, Bent wires werg bent through
the bBristle bunch az abown beolow,

After coantact insertion and beoding of the daughterbeard tails
wad dcgomplished, eireuvit boards were spldeared to +ach
conpeckar half,

e
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TABLE I
CONDITION OF BEUSH WIRLS TN SAMPLE COMNMNECTORS

B C-::';E: act I:u_-e:_aﬁ on Identifieation

Sample A]-p25 A2B-AS0 ASI-ATH i
Connector BL-B25 BIG-BL0 BE1-BTS [
1 ; MB § Wires f Wires 7 Wires
| DB T Wires 7T Wires T Wires
2 ! MB ! T Wires 7 Wires | 7 Wires
! : L Bent | L _
DB ; T Wires 7 Wiraes H T Wirea
i I Gent
B. Test Seguence

Photographs of the contacts displaying the intemtional bristle damage

worp takeo pricr to the initial mating. These photographa are in

Appendix B ag Figurea !, 2, 3 and 4. Figures 1 and Z are

representative cavitics of A2 motherboard ¢onpector, cavities

AZE-AS] apd B26-B5]., Figurea 3 and 4 are represantative

cavitics of K2 daunghterheard conncctor, cavities ALl-AZ5 apd

Bl-B2E,

l. Mating Foire = The initial mating force measurement of each
conneckar pair wes performed on the Instron Model L1222 force
tester. Thre spreeial motherboard holding flxture was mounted
ot o ball braring table attached to the load cell. The
L-34119-58 rarallel clamping fixture e hold daughterboard
connectors was rnounted to the croesashead, The conoectory
were positisoed for tmating and mated at a rate of 0,100 ineh/
minute. The mating waas atopped when 1t waa apparent that
further mmating would resolt in molding te melding interference.
The initial mating forces were recerdcod on Data Sheet 1 of
Apoendix A, Normally, fizturing [or this test is accomplished
with the conneetors in their fuliy mated cpndition, The [orce to
completely separate the conncstors is measured first and then
the colbeckars are Fermated within 0,0L0 inch of the original
fully mated conditicn,

SCESA-14
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Contack EBrsistance - Contack fesistines medsoartemo nes

were performed on each mating pair of contiers in hoth
mated connector pairs after the initial mating. The Keithly
Model 503 Millichrmmcter was usad in conjunction with a
voltage divider, dipital valtmeter and a paper tape punch to
teeprd the data, The paper tape ounch datz was reduced apd
analyzed via the Hewlstt-Packard (H-P} 9s2o caleulater,
printed en tape and placed on data sheets 4, 5 and 6 of
Appendin A, ALl values were lesg than LL, S tnillichma, except
for six measurements in Sample #1, Bow B 1-23, These aix
valaea were less than 13,6 mmillichma,

Unmating Foreceaz - Initial snmating forces were performed
¢n the Inatran LZ2Z wsing the sarne fixturing as for mating
farces. The fully mated connecctprs were peparated at a rate

of 01 inch/minute., The ummating forces are recarded on
Daeta Sheet | in Sppendix A,

¥isual Examination - Visual examination at 12X tnagnificakion
after the initial wemating did not reveal any noticeable contact
damage in addition to the deliberate simulated dathnage at thes
onset of the test,  There was minor skiving of moling
raterizl in the contact retentien cavitiea of the #2 motherbeard
connector. These conditicms are apecifically nated opn Data
Sheet 3 in Appendix A, Phatosrapha of gome of the ropressn-
tative cavitics verify that there was no additional damage
incurred. Se¢ea Fipurea 4, &5, & apd 7 in Appendix B,

Durability {18 Cvelesl - Fach conpectar pair waas mated znd
unmated by hand an additional nine times, The daughtsrhoard

connector was rigidly mounted while the motherboard was
mated with ir,

Lnmatios and Mating Farces = Afeer ten cycles of durability
by hand, the unmating and matipg force Mmeasurements were
performed starting with the connectors in the mated conditien
te assure alignment. The zatne fixtures and rate application
were uierd as initially. The valuca are recorded on Data
sheet | in Appendix A,  The unmating force inecrcased skightly
from the initial, but the mating fofce was redaced
approximately (ifty e rcent.

SCEcu-in,
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7. ¥Visur] Faxaminatien = There were some ompounded
diserepancies noted after ten cyclex of durabitlity. The
Mo, 2 Meotherzoard :connectar displayed bending of sne bristle
In three contacts that wevre deliberately damaged initially,
The wizval cxamination was periormed at 12X magnification
and the comments are recarded on Data Shest 2 of Appendix A,

B. Durabillty (230 Cyeles) - FEach pair of connectors was mated
and unmated & Ratal of 250 cycelea by hand, The mating and
unmating was relatively easy, bot it was more diff{cult with
the #2 sample where two thirds of the mated rontact population
had some type of intentional briatle damage,

9. Unmatior and Mating Forces - After 250 cyclea of durability,

the mated connectors were fixtured on the Inatron avd unmatad
materl at a rate of 0. I inchfminste. The [orccs required to
unmake and mate them incredsed from these recorded atker

10 cycles of durability, Compare the forces recorded pn Data
Sheet 1 of J'-".E:r[:.enl:li;-; A,

1. Contact Hesiataoce - Contact resistance was periormed =zs
deseribed in Paragraph Bo. 2 above, after the 250 cycles of
durability conditioring. ALl values wete less than 11, 4 mitli-
ohma. Individual measurcrnents and statistical analysis arae
recprded om Data Sheeta T, & and 9 in Appendix A. The
dverapge resiatance of each cobinet pair-group diaplayed a
decreaze of 0.2 millishma, except Bow B control contacta
(v Bristles) lam #2 commector which incrensed 0,3 milliokea.

1L, ¥Yisual Fxamioation = A visual examination of the ronnectors
at 12X magnification revealed np apparent chinge in egither half
of the Ne. L sample pr the daughterboard half of Sample Ko, 2.
No. & metherboard bad three additional bristles that were begt

to some degree and some mibor skiving of the plastic was
noted.

12, Secfuence Teszes {500 Cyeles] - Fach pair of conhecters wanm
mated and ummated by hand an additional 250 times for a Eotal
af 600 cyelas of durability,

Tha -.;[mnting and mating forcea wele measured as desceribed

tn Paragraph No. % above, The change in forces of the No. |
simple were nepligible.  The forces for the Mo, 2 satnple were
reduced,  The force values are recorded on Data Shest | in
Appendix A and may be compared with other force wvalues.

The rantact resistance of each mated contact pair in both
connectors was rmeasured and recorded as desceribed in
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Paragranpn Mo, 2 above, The average reatatance of twe
EToups incrcased 0.] millichms, two were unchanged anpd
vight had a decrease of 0.1 ko 0, T milliohms, The c ontact
resistance wvalues were all lzas than 1.4 milliohms after

300 cycles of durability and are recorded sn Data Sheats 1o,
Il and 12 in Appendix A,

A wvisyal examination at 12X magntlication revaaled minoe
gkiviog of the plastic rmaldiog in two additlonal cantact caviriey
in #ach metherbnatrd connectar, as woted on Data Shear 7

in Appendlx -

(753 Cvecles) Each matbing pair of connectars woo subjected

ta a total of 750 cyclea of durability by hand, The unmating
and mating forees werc measered ae described in Faragtaph %
above. The maximum increase in force frem the Miedsulements
after 300 cyelee of durability was 1.7 ponnda.  The values ars
recorded on Data Sheet | in Appendix A.

The contack resiastance measuremepta wers performed as
befere armd are t*ecorded po Data Shects 13, 14, and L5 in
Appendix A, The average resistance change for any of the
bwelve contact groups from S00 ko 750 cyeles of durability
was 0.2 milllohms, Four groups were unchanged and the
other efght groups waried @.] milllohma.

Vizual examivation at 12X magrification did no reveal any

discrepancies in addition to those noted aiter SO0 cycles of
durability,

(l0G0 Cycleal Tha mabing connector paire were each mated
and unrrated by hand an additional 250 times far a tokal of
1000 eycles of durahbillty, The uprnating and mating forces
were measuied as described in Paragragh 9 abgve. The
maximum chappe in foren from 750 cycles of durability was
the mating force of the Mo, 7 sample, am increase of I, 5
pourds.  The sther force value changes were hegligible am
noted on Data Sheer 1 jn Appendix A,

The wontact resistance test waa performed as deseribed in
Paragraph 2 above and the values ware recorded on Data
Sheets 10, 17 and 1% in Appendie A, The maximor average
*egistance change as & vesult of an additionzl 250 cycles of
durability for six cantact grocps was 0,2 millishms, Sie
groups did not display a change. Al values were 1k, 4
milliohms or less.

BEEd 4
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The wvisual examination was poerformed at 12¥ magnification,
The results are reeprded ap Dakta Sheet 3 and may e
ceampared with the initial discrepancy notations. The Mo, |
mating halves did not display any significant physical changes,
The No. 2 motherboard conbector had faur bristles that were
cansnicuausly more bent over than whep deliberately formed
that way for the teet, Orne other bristle in A49 was alsn

bent, but the deliberately bent hristle did not display addirional
deflection.

FPhotopraphs of the Mo, 2 motherboard, Row A& & B 1-25 apd
Wa. 2 davghterboard, Rowas A E B 26-30 were made to
document the changes in bristle bunch vonfiguration and damage,

These are represented in Figures 9, 10, 1l amd |2 of
&ppendix O,

A sumrmary of contaet resisbance mean valuge for each KT oup
throughout the test sequence appears in Table I,

V. REFFREMCES

Ew oM G997

Contract #71366-4

LT 4924

FLLOZ1Z-33 through -324
ECEOG92A =35 through -3l
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TABLE I

SUMMARY OF CONTACT RESISTANCE MEASUEREMENTS

RiBAN YALURS, W = 23

Connector 31, How A

—_— e il T R ——

— T
- "‘x1.|n'||::-:.,|.' uf Jurzhility Oyeles Completed
; - Initial : 3‘Elj | SO0 ?SU laan :
P2 - - - =
k2 5 B3 N a0 7,9 g |
kB ' | | H
Eao ! ; I
"B m & 7.9 G-I B0 S S R P
R i I :
i £ 7 3.0 7.0 g e | 47 s =
et U S I Pv- s E
P
Conngctor #1, Row B _'j
— el ol s e :l .
) e wmber of Durability Cyeles Completed
o om i Inimal V250 Ty sop 730, 1000
--f-‘:- o l-f T | T i —
& 2 50 w3 ows luos | ons b oas
- ,5 I . | |
- ! .
B ow e .1 I &8 .7 8.7 5.7,
- | | ll :
¢ 1
= g 7oL AT %0 (B3 LR3I 8
Connector 2, Row A
L Mumhgr of l_:illrﬂbi]ity L'-j.rl:];ﬂ Cenn pleted
! Wieeai | 250 1 500 R0 1 1000
MB Contacts E
Damaged 7.8 7.3 T, 2 7,2 .2 |
1
T Cantacts I‘-
Iramagex 9.3 7.4 7.1 7.1 7.l
Control 7.2 7.0 b9 7.1 7.0
— - - ;
Connecter 2, Row B '
sumber of Durability Cyeles Completed
[nitial 250 Qi 7ad M0
ME Contaces
Dumaped G a.a 3.7 a8,k 8.7
DD Coataces !
i2aem apre T 5 B. 6 A. 4 3.3 8.1
Canatral E. & 4.4 B.3 g.d 1.4
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